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(54) I/O ACCESS CONTROL CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an I/O access control circuit with which a 
conventional program can be diverted even in the case of a change to a CPU at 
accelerated processing speed. 

SOLUTION: When recovery time has been set to a recovery time setting circuit 3 by 
a CPU 1, a clock 13 is counted by a programmable counter circuit 4, a comparator 5 
compares the set recovery time with the added value of clocks 13. When the added 
value reaches the recovery time, a coincidence signal is outputted and when a 
response signal 15 from an I/O controller 2 and the coincidence signal 14 are inputted 
corresponding to the access of the CPU 1, an AND circuit 6 outputs a signal 16 for 
setting the recovery time to the CPU 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] A recovery time amount distinction means to set up the recovery time 
amount when it distinguishes and exists [ whether the recovery time amount of this 
I/O controller exists as data, and ] in case CPU accesses an I/O controller, the time 
check which starts the time check of time amount when recovery time amount is set 
up by this recovery time amount distinction means — with a means said recovery 
time amount and said time check — the time check of a means — time amount — 
comparing — this — a time check — with a comparison means to output a 
coincidence signal when time amount becomes the same as that of recovery time 
amount The I/O access-control circuit characterized by having a signal sending-out 
means to output the signal which makes recovery time amount set it as said recovery 
time amount distinction means when the reply signal and said coincidence signal from 
the I/O controller to access of CPU are inputted. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the I/O access-control circuit which 
controls the access cycle to the I/O controller of CPU in more detail with respect to 
a computer system. 
[0002] 

[Description of the Prior Art] Generally, CPU outputs a selection signal and a 
command signal, and the cycle in which CPU performs access to an I/O controller 
according to directions of a program completes them, when the I/O controller which 
finished the processing outputs a reply signal. When CPU accesses the I/O controller 
which requires recovery time amount, after giving an access instruction to an I/O 
controller, issuance of the next access instruction is delayed according to the means 
called a software loop formation. For example, after the execution time per instruction 



of CPU gives the first access instruction to an I/O controller in 1 microsecond, it 
executes the loop formation of five batches and he is trying to take out the 2nd 
access instruction with it after that, when the recovery time amount of an I/O 
controller is 5 microseconds. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if a program changes CPU into 
what has high processing speed in the conventional state, since the recovery time 
amount by software will be shortened, Although access becomes impossible to an I/O 
controller, consequently it is necessary to change the count of a software loop 
formation with improvement in the speed of CPU Having considered the speed of the 
rate of improvement of the processing speed of CPU in recent years, and the quantity 
of the software made until now, it was what requires huge manday to change a 
program in proportion to improvement in the processing speed of CPU. 
[0004] 

[Means for Solving the Problem] When CPU accesses the I/O access-control circuit 
concerning this invention at an I/O controller, A recovery time amount distinction 
means to set up the recovery time amount when it distinguishes and exists [ whether 
the recovery time amount of this I/O controller exists as data, and ], the time check 
which starts the time check of time amount when recovery time amount is set up by 
this recovery time amount distinction means — with a means said recovery time 
amount and said time check — the time check of a means — time amount — 
comparing — this — a time check — with a comparison means to output a 
coincidence signal when time amount becomes the same as that of recovery time 
amount When the reply signal and said coincidence signal from the I/O controller to 
access of CPU are inputted, it has a signal sending-out means to output the signal 
which makes recovery time amount set it as said recovery time amount distinction 
means. 

[0005] if a recovery time amount distinction means sets up recovery time amount in 
this invention — a time check — the recovery time amount to which the means 
started the time check of time amount and the comparison means was set, and a time 
check — the time amount clocked by the means — comparing — the time check — 
when time amount reaches recovery time amount, a coincidence signal is outputted to 
a signal sending-out means. A signal sending-out means will output the signal which 
makes recovery time amount set it as a recovery time amount distinction means, if 
the reply signal and said coincidence signal from the I/O controller to access of CPU 
are inputted. 
[0006] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the operation 
gestalt of this invention, and in drawing, 1 is CPU of a computer, and in case I/O 
controller 2 is accessed, when it distinguishes and exists [ whether the recovery time 
amount of I/O controller 2 exists as data, and ], it is equipped with a recovery time 



amount distinction means to set up the recovery time amount. This recovery time 
amount is changed into a signal 11, and is outputted to the recovery time setting 
circuit 3. Moreover, when recovery time amount is set up, a seizing signal 12 is 
outputted to the recovery time setting circuit 3 and programmable counter circuit 4, 
respectively. After the output of a seizing signal 12 outputs the selection signal 21 for 
choosing I/O controller 2, and the command signal 22 based on an instruction of a 
program to I/O controller 2. 

[0007] The above-mentioned recovery time setting circuit 3 outputs recovery time 
amount, when a seizing signal 12 is inputted, if a seizing signal 12 is inputted, a clock 
signal 13 will be inputted and it will add the programmable counter circuit 4, and it 
outputs the aggregate value of a clock each time. It is a comparator, 5 compares with 
the aggregate value of the programmable counter circuit 4 the recovery time amount 
outputted from the recovery time setting circuit 3, and when the aggregate value 
becomes the same as that of recovery time amount, it outputs the coincidence signal 
14. 6 is an AND circuit, equivalent to the signal sending-out means of this invention, 
when the reply signal 15 and said coincidence signal 14 from I/O controller 2 to 
access of CPU1 are inputted, it outputs the signal (henceforth a "recovery time 
amount setpoint signal") of H level to CPU1, and it makes recovery time amount set 
up again. 

[0008] Next, actuation is explained based on drawing 2 . Drawing 2 is a flow chart 
which shows actuation of CPU in an operation gestalt. In case CPU1 accesses I/O 
controller 2, although not illustrated, it distinguishes whether the recovery time 
amount of I/O controller 2, for example, 5 microseconds, exists as data. Although the 
selection signal 21 and command signal 22 of an access instruction are outputted to 
I/O controller 2 based on the processing speed which CPU1 has when recovery time 
amount does not exist as data When recovery time amount exists as data While 
changing 5 microseconds of the recovery time amount into a signal 1 1 and outputting 
to the recovery time setting circuit 3 A seizing signal 12 is outputted to the recovery 
time setting circuit 3 and the programmable counter circuit 4, respectively (S1, S2), 
and the selection signal 21 and command signal 22 based on a program are outputted 
to I/O controller 2 (S3). And when it judges whether all access instructions were 
published and issuance of (S4) and an access instruction is ended, another processing 
is started, but when having not ended, it judges whether the recovery time amount 
setpoint signal 16 was inputted (S5), and when the recovery time amount setpoint 
signal is not inputted, it stands by. 

[0009] When 5 microseconds of recovery time amount to which the recovery time 
setting circuit 3 was set by CPU1 on the other hand are outputted to a comparator 5, 
the programmable counter circuit 4 compares the aggregate value from 5 
microseconds of recovery time amount as which it added whenever the clock signal 
13 for 1 microsecond was inputted, and was outputted to the comparator 5, and the 
comparator 5 was inputted, and a comparator 5 and the aggregate value reaches at 5 



microseconds of recovery time amount the coincidence signal 14 is outputted to 
AND circuit 6. AND circuit 6 outputs the recovery time amount setpoint signal 16 to 
CPU1, when the reply signal 15 from I/O controller 2 to access of CPU1 and the 
coincidence signal 14 from a comparator 5 are inputted. 

[0010] It will return to step 1 and CPU1 will repeat a series of processings mentioned 
above, if the recovery time amount setpoint signal 16 is inputted. And another 
processing is started after all access instructions are completed by repeating this 
processing. 

[001 1] Thus, since it is preventing from issuing the next access instruction even if the 
processing speed of CPU1 improves until the clock signal 13 unrelated to the 
processing speed of CPU1 reaches the recovery time amount of I/O controller 2, 
even if it changes into CPU1 with high processing speed, it is effective in the ability 
to divert the conventional program as it is. 
[0012] 

[Effect of the Invention] the time of recovery time amount being set up when 
accessing an I/O controller as mentioned above according to this invention — a time 
check — the time check of a means — since it is preventing from issuing the next 
access instruction if time amount does not reach the recovery time amount, even if it 
changes into CPU with high processing speed, it is effective in the ability to divert the 
conventional program as it is. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the operation gestalt of this invention. 
[Drawing 2] It is the flow chart which shows actuation of CPU in an operation gestalt. 
[Description of Notations] 

1 CPU 

2 I/O Controller 

3 Recovery Time Setting Circuit 

4 Programmable Counter Circuit 

5 Comparator 

6 AND Circuit 
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